Nutritional effects on precursor uptake and compartmentalization of intracellular pools in relation to RNA synthesis.
The effects of nutritional variables on the processing of exogenous precursors into RNA was examined. General nutritional deprivation, or asparagine depletion, led to significant changes in the absolute pool sizes, especially of ATP, UTP and CTP. Fluctuations were found depending on the elapsed time after the nutritional perturbations occurred, and the cell density of the cultures. Depletion of the medium by 28 h of growth, or 1 h of guinea pig asparaginase action, led to considerable inhibition of the conversion of exogenous uridine to CTP by the cells. A series of experiments indicated that in 6C3HED lymphoma cells the uridine nucleotide pool which provided the immediate precursors to RNA (denoted UTP-NA) behaves as a small compartment in rapid equilibrium with exogenously supplied nucleosides. The resemblance to the compartmentation model described by Plagemann (Plagemann, P.G.W. (1972) J. Cell Biol. 52, 131-146 and (1971) J. Cell. Physiol. 77, 241-258) for rat hepatoma cells was close. The UTP-NA pool of the 6C3HED cells constitutes no more than 5% of the cellular UTP pool and is relatively slow in equilibrating with the general cell pool. Correction of the rates of incorporation of isotope into RNA by using some function of the whole cell UTP specific activity to normalize the pool effects, was shown to be invalid.